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Abstract

The effects of different levels of rehearsal
quality on serial recall, over and above simple label-
ing, were studied for kindergartners. A ¢anple of 104
children were randomly assigned to four experimental
conditions. 1In one condition the subject and experi-
menter reheazrsed together, in a second condition ornly
the experimenter rehearsed, in the third the subject
renearsed alone, and a control group received no assis-
tance in addition to labels. Serial recall was facili-
tated only when the experimenter rchearsed and the child
remained silent. 1In addition; rehearsal by the subject
tended to interfere with recali. It was suggested that
requiring young children to overtly produce the labels

of pictures may cause an interference in memory for

order.




2.

Reese (1963) reported that a, stage of cognitive
development exists in which young children are media-
tional deficient and that behavior is not regulated
by available verbal processes. Filavell {(1970) pro-
posed the production deficiency hypothesis as a partial
explanation for the apparent unmediated behavior of young
children. Production deficiencies exist when the po-
tential mediators are not generated and therefore can
notc mediaéé memory. A mediational deficiency occurs
when the mediators are produced but result in no control

over memory.

A number of studies have used serial recall tasks
to investigate the production deficiency hypothesis.
Flavell, Beach, and Chinsky (1966) found that kinder-
garten children were more apt to be production deficient
than older children. When given a familiar subset of
pictures to recall in a desigrated order, young child-
ren rarely engaged in spontaneohs verbal rehearsal,
whereas, fifth graders rehearsed frequently. Keeney,
Cannizzo, and Flavell (1967) have shin that recall
for production deficient first graders was lower than
nondeficient first graders. Following a brief train-
ing session in verbal rehearsal, these differences were
eliminated. The authors concluded that the initial
differences were due to a production deficiency and
that, following training, rehearsal served as an effec-

tive mediator. Although these resultc have been cited
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3.
frequently as evidence for the facilitative effect of
rehearsal, the conclusions must be considered tentative.
Because of certain weaknesses in the design, alterna-
tive explanations could be offered to explain the find-
ings. For example, the changes in recall zould have
been due to simple labeling or an increase in attentive-

ness as a result of rehearsing.

S Another series of sﬁudics have used a probed serial
recall task to identify the role of rehearsal in young
children. Kingsiey and Hagen (1969) reported that in-
duced (and prompted) rehearsal facilitated recall more
than labeling for nursery school children. However-a
later stﬁdy (agen, Hargrave, and Ross, 1973) found that
the increase was due to the experimenter heiping the
subjects rehearse (prompting) and not from the subjects
rehearsing. Alsq when the younger children (mean age
5.7) were reguired to rehearse alone, there was evidence
that the rehearsal impeded recezll. Thus, further reseérch
is ﬁecessary because it is still not clear whether verbal
rehearsal by young children facilitétes memory for serial

©

learning tasks.

Flavell (1970) has noted that verbal rehecarsal 1is
not an all or nothing phenomena and that a whole range of
possibilities exists between no rchearsal and perfect
rehcarsal. Corsini, Pick, and Flavell (1968) used the

term production incfficiencyv to describe the situation in
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4.
which production occurred but was only partially
correct. Kingsley and-Hagen (1969) reported that
nursery school children could not rehearse accurately
more than two or three words. In experiments where
~ the subject is required to rehearse on a serial recall
task, efficient rehearsal depends upon bocth the ability
to produce the proper stimulus labels and to remember the
order of items. For children who do not rehearse spcn-
taneously and are generally not éccustomed to rehearsing,

this could Le a difficultvand complex task.

The present study was designed to determine the
effects of various levels of rehearsal quality on serial
recall when labeling is controlled. Since kinder-
gartners do not spontaneously engage in verkbal symbolic
coding when presented a visual task, it was assumed that
beginning attempts to rehearse would result in production
inefficiencies. Experimental conditions manipulated the
quality of rehearsal from none to perfect by using combi-
nations of the experimenter and child rehearsing. ' The
child was provided perfect rehearsal when the experimenter
rehearsed three sequences of the stimuli to be recalled.

Inefficient rehearsal was assumed to occur when the

child was required to rehearse alone. A control group was

given neither assistance nor instruclions to'rehearse¢. &
fourth treatment involved both the experimenter and

subject rehearsing together. Ferguson and Bray (1976)
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reporﬁed that retrieval practicé is impd}tant in sérial
learning and conseguently, it was hypothesizéd}that the
latter cond:ition would result in the highcst~recail.
Labeling was controlled for all experimental groups in
that the stimuli to be recall were labeled by the

experimenter.

lethod

Subjects

A sample of kindergartners, 52 males and 52 females; -
were selected from a middle class school and randomly

assigned by sex to four treatment conditions. The mean

age was 6.2 years.

Materials and Task

Two setsCof stimulus cards wexe prgpared for a
serial recall ‘task. Each set contained nine pairs of
cards with seven familiar_objects (e.g., boat, cat, and
comb) mounted on each card. A single trial involveé a
presentation and recall card in which the pictures
were identical but the arrangement order was fixed randomly.
Pictures were not repeated on any trial. One set of .
stimulus cards was used'in baseline and training while

the other set was used in generalization.

On each trial the experimenter pointed to and named

a subset of the seven pictures. The number of pictures
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B ' _ - 6.
in the®subset varied ih that trials 1, 2, and 3 contained
three pictures, triais 4, 5, and 6 contained four éictures,'
and trials 7, 8, and 9 contained five piétures. After a
 15 secoﬁd:reteﬁtion interval, thé subject was presented a
new ordéring of the same pictures and required to point
to the pictdfes in the came order as designated by the

experimenter.
Procedure

The study was conducted in two sessions and contained
three phases. Subjects were tested inaividually with base-
line and training phases occurriné in the first session
and the generalization phase. taking place on the nexc
school day. All subjects recgived the same baseline and
generalization instructions to rewmember the pictures in
the correct ordef. During training children were adminis-
tered one of four experimental treatments which were de- |
signed to manipulate rehearsal quality during the reten-
tion interval. In the first condition the experimenter
and subject overtly rehearsed together (E and S rehearse)
three sequences of thé pictures to be recalled. In
treatment two, the child was given instructions to re-

hearse and rchearsed alone (5 - only rehearse). In

condition three, the experimenter'rehearsed (E - only re-
' hearse) for the subject. In the fourth condition (control),
subjects received no assistance and were given baseline

directions. Prior to each experimental condition, subjects

: | 8




-, 7 .
were*given a practice trial followed by,nine ekperimental
trials. Also, the picturés to be recalled were labeled

on all trials for all subjects.

Serial recall and rehearsal quality were recorded for

each trial. Recall was scored as correct when the total

sequence was remembered and incorreét if one or more
pictures were out of sequence. Dur%ng the retention
interval the subjects eyes were‘closed and the experimenter
""""" scored rehearsal according to the following categories:

3 perfect sequences, one or two perfect sequences, an

incorrect sequence, one or two words, none.
3

The design of the experiment'involved‘a 2(experimcﬁter"
rehearse) X 2 (subject réhearse) X 2 (éex) with Ehree
‘experimental phases. [Multivariate analysis of vafiapce
was qompﬁtcd'fdr recall and reﬁearsal using baseline,

training and generalization sScores as dependent variables.
Results and Discussion

Recall

The multivariate analysis of variance (MANOVA) was
not significant for sex and did not reveal differences
on baseline or generalization for any groups. & main

effect\12j3,94) = 4,29,< ,01) for expefimenter-rehearse

indicated Ehag, in training, recall was higher when the
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experimenter rehearsed” for the subjects than when the
experimenter did not réﬁéarse° Since no interactions
weré significant, a INHANOVA was comguted using the four
treatment grdups as levels of the same independent
variable. Iﬁ-figﬁre 1, EQe means of the Qroups are pre-

sented for each phase..

&

Insert Figure 1 About Here

A significant difference (F(3,94) = 5.05, p < .01) was
foundibetween the contrbl group and the condition in
which only the experimenter rehearsed. . None of the other

treatment groups differed from the control subjects.

Rehearsal

In figure 2, rehearsal mean scores of each group

are presented for each phasa.

Insert Figure 2 About Here

(%

The only differences in rehearsal scores occurred in

the training pgase. Significant main effects for
experimenter-rehecarse and subject-rehvarse

(F(3,94) = 7.46, o < .01, F(3,94) = 320.74, p < .01)
indicated that both treatments were cffective ih increas-
ing the quality of rehearsal by the subject. Howeverc

the interaction (F(3,94) = 3.62, p < .0l) between experi-

\ © menter-rehearse and subject-rchearce prcesents a clearer

Q | _ 10




9.
interpretation oF-the treatmental.effects} ‘As ekéected,
subjects rehearsed most when 1nstructed to rehearse: w1th
the experimenter. When the subjects were 1nstructed «to
\\irehearsc and given no aSSlStanCE, the quallty of rehearsal
ﬂwas\much better than the control bit not as good as when
the\experlmenter rehearsed w1th the subject.

These\results prov1de partlal support for the initial
hypothesls that ‘'serial recall 1s a’ functlon of the
quallty of renearsal for klndergartners, That is, re-
hearsal was facllltatlve, over and above slnple labellng,
_.only when the experlmenter rehearsed for the subject. It
was predicted that'recall\yould be highest whenithe
experiﬁenter and subject' rehéarsed together.. This condi-
tion should have prov1ded accurate labellng of the pictures
in the correct order in whlch they were to be recalled.
The resnlts indicate that of the four treatment_groups

only the group in which the experimenter\ ehéarsed for

the'child performed better than the control subjects.
Thus the evidence demonstrates that rehearsal\can umzdiate
serial recall when it is done for the child,' ;t\also
must be concluded that rehearsal by the subject, }n\addi-

tion to labeling, did not facilitate recall. ' \\

\
\

\

\

The lack of significant effects when the subject
rehearsed can not be attributed to an absence of re-
hearsal by the subject. In the E and S rehearse condi~

tion, subjects rehearsed parfectly on 93 percent of the

11



, 100
trials; 54 percent for the S-only group; 19 pcrcent
for the E-only group and less than 5 puercent for the
v _cont;ol group. This w2vidence shows that thé treatnents

were cffective for nanipulating the quality of rchearsal

but corrcsponding increases in -recall werc not observed.

In addition to the findings that subject-rehearsal
'did not improve recall, the data sugcest that féquiring
the young—child to rehearse created interference. At

. o

present an adeéquate explanztion can ot be made for why

the E and S rehecarse grou? did not _differ from the control
" group while the E-only subjects ;ecalled sigqificantly
more than the één#rcl. Figure 1 provides more suppéft
fbr the interferénce effeét by examining the means for
-‘experimgntal groups during training, Eionly i7.0), 5. and
E(6.3), controi (5.8), and S-only (5.4). Although these
meahs are not all significantly different from'eagh‘pther;
the trend suggests that performance vas worse when fhe
subject rehearsed. A tentative explanation is that the
process of requiriqg young children. to retrieve and pro-
duce the labels for éhe stimuli interfered with théir”’
nemory for order. An'ethinat;on of the data revealed
that most of the subjects were capable of identifying
the correct\pictures but that the difficult portion of
the task concerned recall of the proper order. Brown
(1975) suggested that when order information is not part

of meaningful material, it is stored in episodic memory

12




11.
and is rapidly lost {rorn memory. If young children
are inefficient in retrieving and producing labels,
order information may b2 lost from short term memory

while their atterntion is focused on label production.

In an effort to gain a better undcrstanding of
the possible rcasons for an interference cffect, corre-
lational evidcnce was obtained from the growp in which
the subjects rehcarsed along@. A correlation of .86
Letween the number of pertcct rchearsals and recall during
training indicated that gocd rehearsal led to high recall.
Before the subjects could engage in successful rehearsal,
they had to rewember the subscot designated for recall,
therefore it 1= cssible that good memory facilitated re-
hearsal and not tuo converse. iviously, children can
not rehearse 2 soquence which they nave forgotten. A
correlation of .53 betwean baselinc recall and the number
of perfect rchcarsal® in training indicates that child-
ren with thc Lest memories rohearsed the best.  Althoughk
these interpretations must bo tentative, the inter-
ference coffecct ray be guit. task specitic in that the
requireTent tc cvertly produce the nicture labels may
cause .nterforonce for suljeccts who have only a weak
memory tracc for the order of stinsli. Mdre research
is necessary to identify the conditions under which

rehearsal interferes with recall.

13
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Two main conclusions seem to be warranted from
the results of this study. Contrary to many studies
with adults and children, vcrbél rehearsal by the sub-
ject did not facilitate serial recall. However, when
£ﬁe rehearsal was done by the experimenter and the child
listened, recall improved. The sccond conclusion con-
cerns tac interference effect of overt rehearsal by the
subject. It was suggestel that the nature of the task
involved simultaneous memcry processces which may have

caused the memory interference.

11



13.

Figur= 1

Mean recell scores for each experimental group

in baseline, trzining and generalization.
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14.

Figure 2

Mean rchearsal scores ifor each experimental

group in baseline, training and generalization
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